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(57) Abstract: 

PURPOSE: Provided are a cathode active material for a lithium 
secondary battery, which is excellent in lifetime, discharge 

potential, and power, and a process for producing the cathode , { tt , , 



metal hydroxide layer formed on the core. And the cathode 
active material is produced by coating the lithium compound 
selected from the formulas in the description with a metal 
alkoxide solution or a metal water solution and then drying. In 
the formula, x is more than 0.95 and less then 1.1, y is more 

than 0.01 and less than 0.1 , z is more than 0.01 and less than 0.5, x is more than 0.95 and less then 1 , y is more 
than 0.01 and less than 0.5, z is more than 0 and less than 0.1 , a is more than 0.01 and less than 0.5, M is at least 
one metal selected from a transition metal or a lanthanide metal, M is at least one metal selected from a transition 
metal or a lanthanide metal, A is one selected from the group consisting of 0, F, S, and P, and B is Ni or Co. 
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the formulas in the description; an amorphous or crystalline 



active material. CONSTITUTION: The cathode active material 
contains: a core containing a lithium compound selected from 
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421 S^i-S^E) ^a]5l^ elf- £^-*Rr ^ol 2 o} ^o)] a] ^ ^ 5Efe 1^ 



l] 

Li x MnA 2 
2] 

Li x Mn0 2 . z A, 
[3W 3] 
Li x Mn!. y M' y A 2 
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4] 

Li x Mnj. y M y 0 2 _ z K 
5] 

Li x Mn 2 0 4 
[s^H 6] 
Li x Mn 2 0 4 . z A z 
7] 

Li x Mn 2 _ y M y A 4 
8] 

Li x BA 2 
[^H 9] 
Li x B0 2 . z A, 
[<W] 10] 
Li x B!_ y M" y A 2 

Li x Nii_ y Co y A 2 

12] 

Li x Nii_ y Co y 0 2 . 2 Az 
13] 

Li x Ni!. y . 2 Co y M" z A 2 
[SJ-^H 14] 

Nii_ y MryM z .A Q 

(#7] ^HH ? o.95 < x < 1.1, 0.01 < y < 0.1, 0.01 < z < 0.5, 0.95 < x' < 1, 0.01 < y< < 0.5, 0 < z' 
< 0.1, 0.01 < a < 0.5°] 31, M' t=t Al, Cr, Mn, Fe, Mg, La, Ce, Sr ^ VS. #^3?^ 

^o] ^ HL^r ^H}i4o]h ^ ^}i4 o]^>o] ^o]u}, A ^ 0, F, S g ^^S)3L, B^r Ni 3E 

Co°m.) 
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£ 1 

^14 

£.4<>1 444 

£ 14 4 4^1 ej# 4*14 *S3 A2i ^ 4 ^3 4)4 4-8-3^ ?W o.s 44^ 7 fl^ 

£. 

£ 2^ LlCoOzl- & ^3 ^ H o^°l] 44 ^ 44 %4*H ^43^ 4^* 444^1 44^ 4^8 £. 

£ 34 LiCo0 2 « 4-8-44 4*?H 44 ^ * °io14 3* $4 4^* 444?)] 

44<d 

£ 4^ £ 4^1 e]# <>14 ^l-g- 44 ^ ^ ^ 4Sl* 4^4 ^2 4^4 44^ 

4^3 £. 

£ 5a^r 4 4^1 <U 4^-HH 145} ^24 ell- °14 44-8" ^4 44^1 44\5 SEM 44. 

£ 5bxr 4 4^ c}3 ^Aloflo)| 44 2)12: 4 e]# o}4 4*14 44 44^°! £44 44ufl SEM 44 
S. 5c4 #Bfl 41^3. ^12:4 e)# 444 44 44^ £^4 44^ SEM 44. 
£ 5d^r ££4 LiCo0 2 ^l £44 444 SEM 44 

£ 64 £ 4^ ^Aioj)4 w] jaoflo] f^o S 4] 2 s] 4^ 4^4 o.icas 4444 444°3 <S£ 44 4^4 
44\S ate. 

£7^* 4^1 4^H4 HiHi^l 4^5. ^]a4 44 #4^4 o.5C^-S 44^4 4H«H 44 4 A 34 
444 nqs.. 

£ 84 4 4^ 4^H4 «]Hi5} 4^ o. s ^i 2 4 44 44S4 lC^s 4444 444^ 44 4^4 4 
44 ^eflH. 

£ 9^r Al(0H) 3 4 A] 2 0 3 ^1 XRD sfl44 444 =L^S.. 

£ 104 Al (OH) 3 4 Al 2 0 3 5] 42: 31 ol e4|- 7411 5] Si if JCPDS 4^ . 

4^1 444 

4^1 44^ 714 52 ^ 443 44714 
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[4^4 °14 44] 

4 4^4 el# 014 ^xi-g- ^ zi^l ^12 4^1 44 34 44 44 $ 4 

m°\ 444 elf- <>14 4*14 44 441 ^ ^1 ^12 41H 44 3414. 

4*11 -SW^W Bl# °14 #*)4 ^ #3 4^4f 3.7V, 4 4Vtfl^ 4*1^4 3C ole} ^1^44 444 

44, icM-^ 5g44 f<| 44^S 343^ 5i^r i=414 4*fl3 434°fl *!)444 ili°14. ola)^ s)^ 0 |^> 

44^1 44 ^7^ 4 ^]7)H 44=U 44 4*13 95% °14^ jL7>33 LiCo0 2 l- 444^ 5^4 °1&14 LiCo 
0 2 1- tW|-2.4 44 i^4°l ftol ^I*J5)31 flt)-. LiCo0 2 444 44 ±$3. 444^ e]# °14 4*1^ 4^ 4 
4°1 h]5l^ 4444 44 *g^°] 4444 44, 4444 7fl44 44 4^ 4^4 43 444 -S-4 

4 4434 ^4 7^0)1 tH*V Sa<H, £47} 4134:2 &4. 

44 i7)]ol LiCo0 2 ^ 7fl4 f^l i}^7\ Co^l °d4» 44 444^ *144^r 447} 4*3 S) o] ^dl, Sony 
rr Al 2 0 3 » 4 1 t-M 5 44% £.^344 Co^l ^41- Al°_3. LiCo ,. x Al x 0 2 4^4 7fl#SM 44(Mass 

production) °fl ^-g-«>Jl 4^.4 A& TBfe SnO 2 » H^^H Co4 "^4* Sn^-S *144°1 444^ £44 3*3 £ 
4^4 ^t|)t|.. a. 4442= LiCo o 2 3 S.4°ll S^HH 4^4 44*H * t^WH £4 42 

^2 a^o] 3744 LiCo0 2 44 7fllHl 44 **|» °41 #€4 4 SZcf^ifl 4*1 44 t)1 98-3755 £). 71 

d'ii"i "i - r' i-' 4 7|#^ 47i] 

b s v ^^ ^u-i nm?) m ^ -g- H o^d ^# *i 

£ 1^ 4# A J-7l elf- Tils 7il^*fe 74 oi4. 

^^1 ^ S 4-§- 

a> 7) 42.^^- iH*}7l ^*H, €■ 471 44^1 1 M14 14^1 44#^4b^ 4^£)^ el# 44#^ i44^ s 

<4, ^ 44 ^ofl H ]7^4 HL^r 4^1 ^4 4444 44 i444 el# 014 4^14 

44. 

[3}-«H l] 
Li x MnA 2 
[44^1 2] 
Li x Mn0 2 . z A z 
[44^1 3] 
LixMnj.y M' y A 2 
[44^1 4] 

Li x Mn!. y M' y 0 2 . 2 A 2 
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5] 

Li x Mn 2 0 4 
[S**HI 6] 
Li x Mn 2 0 4 . z A z 

Li x Mn 2 . y M' y A 4 
[3**M 8] 
Li x BA 2 

9] 

Li x B0 2 . z A, 
[3^H 10] 
Li x Bi_ y M" y A 2 
[3J*M 11] 
Li x Ni!. y Co y A 2 
[3*-«H 12] 
Li x Nij. y Co y 0 2 _ z A z 
[JJ-*M 13] 

Li x Ni!. y . z Co y M" z A 2 
[5^1 14] 

Li x 'Ni,.y MnyM z .A a 

(#7] ^i^i, 0.95 < x < 1.1, 0.01 < y < 0.1, 0.01 ^ z < 0.5, 0.95 < x' < 1, 0.01 < y' < 0.5, 0 < z< 
< 0.1, 0.01 < a < 0.5°1 jl, M'£ Al, Cr, Mn, Fe, Mg, La, Ce, Sr ^ VS o]^- 0 !^ 5°fM #<>] ^ 

Sfe W^lH ^ ? c]Aj-^ ^o] j7 > M" £ Al, Cr, Co, Mg, La, Ce, Sr $ VS. °]^*1 ^5)^ 
#<>1 ^ £fe alH^olH #4? £ s>r+ o]^-o] ^o] B ] i A ^ 0, F, S % PS. ^$3.. Bfe Ni 5 

Co°]4.) 



£ ^£ -S-71 s*«H| 1 01^1 14^1 ^sjfe el* si-^-l-* ^ 'WMs £fe 

a^sU; -8-71 ^ £^aMh -§- OJ i afe 'r-i- 0 -^] a^S s^S-* Sisfc ^* £«-«Rr e]# 
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°i4 4 4^4 4^147)1 €^44. 

4 4^ 4 #43°ll ^ 433 ^4 &^4°1=. -§" 0J ] Sfi ^ofl 34 3^13 3 7l^S] ^3 =4? 
M4o)H 4^4 slf- °14 334 #4 443^ 94 34# 33(LiCo0 2 , LiNi,. x . y M x N y 0 2 4)4 7i 

5 *e|Bl* 7)124 ^ o]i- r}|- 4 300 ^3 800 °C 4°HW 133* «H LiCoO 2 3 X3°fl Afl^. 

* 94 44# * (metal oxide layer) S^r 94 44# #4 7}-g-3 94 444°1^ 4^5.43 4^3 94 4 
4#(metal oxide)* ^ A J*H ^3 42 ^ 3L4 33.3 a]]s3 ^Bfl^ £44 ^2:5}fe 414134. °H £ 
44 4 tt^^Hfe 7|2£) § ^5] 9^ 7)13451, 33 32 44«H 94 44# 4°1 

*W 94 444#°1 ^4 45=3 elf o]^> 3*1 .g. o o t^ ^ 7 fl 0 ]4. 

4 t^s] sif- o]x> 333 <g:= 3#3-£- #7] 3^3 ! ^4 143.^3 3«?3tt e|f- ^-ts-^g- ifs}^ 0} 

S<H4H$43<4.2<Hf- ^E^JL Ol^ 9^ 444S" #4 £444. 

43 94 444# ^°fl3 ^3 o i# ^-g-^oj] 3313 ^ °^ 3H3 5joi4 7133 ^ xJo D)i n. q 

X^3 °1l3. Mg, Al, Co, K, Na, Ca, Si, Ti, V, Ge, Ga £fe B4 7}34 4 Si 4. 

-*7l Sfe 4 4^1 3# °14 334 49 ##3£ «7fl 3^35H A>^-S> S 01^ LiCo0 2 , UNi!. x . y M 

x N y 0 2 44iL4 443 4^ (cycle life), 43 33 (dicharge potential) =L$3. 4^^ (power) 334 4444. 

£ 43^1 e}f *]*} 333 39 3#34 3243 3^3^, 33 $7} 5^3 1 33 145L33 335)^ 3414 
94 444°lS- 4°J] 94 44^3- (encapsulation) 44. 

33 f^?^ 22)^13 CVD (Chemical Vapor Deposition) 4 ^ (dip coating)^ f 4^ 

* 444 4 514. 0134 3^ f^l]3 34 444 4133 44*1 444 -g-tijofl ^3 el 4^s 4 



£4, 4^ 444 4^ °l5Hli, *eie] #Efls. 4 1 , 4^4 ^l^^fe ^4 44 32 ^4 * 
7-HI 4^14 4 Slfe ^44 ^ (one -shot process) 4 4t-14 4 £ £U?-4 °1 4^4 tt*] 44t°ll 44 ^4 
^5is 3!^ °1 £4i ^-4 444# 44 ci4 5^4tI1 4 £ Si<4 44344. 47l 0 J44 ^ 
n mm 4^43, 471 44^1 1 ^*1 14^4^ 4^s|fe ^#(b]# ^4 444)4 ^4 444*1 h sl^ 

^ ^-g-°Jj^ ^7l°11 4^43. JH34371, o] S.^7]<H ^£1: ^7M7lH, ^± 7>i JEfe 7 i>, - o] y]^- 

^ 7lxii# ^<?j44. °H. 471 ^-4 444°!^ 4 0 J1 hl^ ^ 44^4 4?1 e]# ^ 444 i4°ll s^s)4t-1, 
44^1 ^4 444°1h %q 44°-^ 44 4£ ^7} * h»H ^^sjoi ^1334. ^eiel 

Tils -§-°Jj 7)13 ^§ ^ 42 44 47-14 €^-^41, 442-I 447H4i <g€44 ( one -shot proce 
ss ) ^Ait 014 ^<a*v ^^4 ^*fl7i, 471 elf- 44#4 ^4 444*1^ 4^ ^4 44^4 4 
47H 4^4 4, 4 10 ifl*] 304 f-4 °i4144(premixing)4 4^14 4 £ S14. 



471 4471^1 f^7 r fe -g-nfltl 4« afe 14 ft! 4 Sl^ 4£, 33447)1^ 50 lOOtsi 7>^^i- 5. 
471 sl4s 447.1^7-1 ^71 ^, ^ 7 ]# V S44 71-*^^ °J34j^^ ^^47l» 44^ 4 A 1 

*?M3 4434. 

471 447ls^ elf ^4 441-4 ^4 444°1h 44^4 4 44^13 4 5tU, H 1# A ^ 7]^]* 4 

4 Si^4 ^7M2] ^ 51 0.3 s)t^ i f.^^- ^1^ £4. rfl X ^3 c^l^^ «-Aj ^^-71 (planetary mixe 

r)« 7>-g-t ^ 014. E 10 )i ^2^717} ^-#3 4^ 44?1» 44^BXi4. £ 1 °fl 444 34 44 4 A ^ 4471 4 
4s HltAj 71^13 ^± 7}Af ^si4s, ^H«;7l-i- 44« 447134. 
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si^ 43°H3 44 34 43 44 1443h -g-34 ^7] ts#oil cflsH o.i Mil io 4^%°ll *H444 

<#°1 =4^. ^ on- ^433 31214. ^4 44 1443hi Ssfl 0.1 M13 10 44% 4£ 

s] 1443^ 431 *fl24 4 £ $14. 47] 44 4434 14 3 l°fl 3143 o.i ^13 io 43=%°11 *fl44 
4 13 44 £4 44 4414 £41 4, ©I* 4433 t)]214. 

47] 44-?-S4 1# a4 443°ll 4*1134 34 4-§-% v 4 SI A3, =l tflXH <^]S., Mg, Al, Co, K, 

Na, Ca. Si, Ti, V, Ge, Ga i4 Bl 444 4 $14. Si4 4444 4°-3 °-^4 Aldricl4H13 ^IWr f|S2|-i= 
Sl37ll3H(tetraorthosilicate)l 4^ ^ oj4 Aj- 7 ] ^ £42.40] t^i. ^ 0(1^.40)^, 44 i#4 6 lH SE 

4 44 5£s.44o]^l- 444 4 $1^3, 47] gaisfe ^144, °1144 I&4 32HS441 444 4 $14. 47] 
44 43^ 444 443^(V 2 0 5 ) 4434 444 4 $14. 

47] 443 4E7]- o.i 43%ii4 4°4 44 1443^. -g-3 s&4 ^ ^^o_s. 4?) 443 l MM 143 44 
#s 3433 ^ofl^i Aja^ 5^14 s34tt 5:47]- 4441 47] 443 4£7 r io W/ol 3i441 

si 43 4*117} 3^ ^313 4^341 &4 

14 ^3 431 131 34°114, 44 1443^ HL4 #4 4433 all £44 44 M13 200°C°113 i 
MM 2434 44 £24?]ch 

114 ^1 434 134 3 43] 4, 444 44 44 32 4^1 43 °fl o] ^ £s ^ 

13^ S4. 



334 32 4331 TXJ-^I-, a^ofl ^Aj^ ^ 1443^ £±r ^ t|| 71 oJ fe ^4 «V-g-§H 44 

-^-A] slo]HS.Al.o]£ £ ^ ^sl-SlJl, olf 7|] 111 14 327]- S]13 =4? ^Aj-^s. ^S\o\ 2 ^o|| 

^tisl 331 314 1313 ^ 4441 #3 ^114. 331 "114341 £ 2^1 £^]4S4. °lf Tfl tg 
^ ^4 4444 44 M]47i44 4t11 4 4 $1°1 4^d 3fl^l 444 443 4£(C-rate) ^sH 4^ 

44 43 3^1 4^4 434^ 4^4 44^fl°1, ol^i^ X£ 4^°] 7))^^ o o i^ 3*H 344 ^4, ^4 

44* 4^ 4^4 43 3^ 34 ^a^ (power) ^ 4^4 44 1 ! ^iS7]^4. 



444 44 4°1, 4 4^ 34 34 33-g- #4 »#3^ ^34 i!34 4, 1*13 ^34 ^343 3 
2 434 ^^144. 4211 4^°!]^ ^3 ^34 134 4, 3s ^34 133 434 1343, £3°)] 44 441- 
43 44 «-14 ^)]24$I4(£ 3). 3 34, i3i ^33 44 444 43 34 3££4 3^3 44, 
M14 343 47^33 43 3^ S 334 434 3431 4 $$414. ^34 4 43°i]3fe 334 133 434 1 
343 &4°11 44 X3°ll 44 444«- 43 ^33 34 t#14 ^1^4 4 $l$i^-3, 3 34 4114 4^ 44 
4 43 ^33 34 #i-1°ll 3*1] ^44 433 434 44^4 IM] 3$14. 



4 43i3 434 114 434 444 344 4^ ^ 4^3 3af- ^-34t1] 43 344 4 434 £ 
4°)] 44^13. £ 4°)1 44^ 34 43, m 43^ 44 1443 h ^ i£4 44 4434 34 44 44 
#4 4443 4331- ^12431(433 43), 3 433^43 434 ^134 4(43 ^13 43), 133 4 
331- 80 iflA] ioo°C°H3 323?] ^123 3 (32 43), 1331 1344 4^4 7}-§-314. 



°H1 tflsH, £ 431 37R> €■ 1^3 ^12 4^4 3 V 3 433 7i]2 434 4«S ^13 32 43 ^ 32 434 44 

3 43 i4H3 1143 43 (one -shot process) ^.s. lAj-f-ofl ^-Ajo] ^§H3 37 : H3-°-S 34 34 334 
44 4114 *)121 4 $ii, 43 34 44 4414 44 4443^ -g-3 ^4 44 443AS *sl] 4^^4 3 

4 414711 a34 4 $14. £t, 133 434 134*1 &4AS al°H 44 441 43 43 44 4441 % 
1 ^34 4 $14. 
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4 4333 A}^ #7] 443 1 lfl3 142] 4444 4332.S 443^ 443 1 33 143 34 4444 44 

It£ SIjL, S4 4-8-4 h 0 v^ 3]24 34 4444 444 4 £ $14. 

# 7 ] s^*vai j xflx] i 4 si aj-^-g- 4343 343 3 ^-434 444 443^ ^&444. 43 e^f^o 

sfe 143 443 elf- 34 44-8- 44 4414 324^3 4-8-s)fe 534 334 3£ 444 4 $1^3, =l 
3^34 elf- 43^334 e)f. oHe|o]e mfe ^f. ^hs-ah^s A j_g.^ ^ 014 ^^isfe 

444 3.4^4 3€3 S4 3nl 4434 444 4 $14. 47] 4432.3.^ 44 4433s afe 44 3443 
44 444 4 9X3., 43 aifts'a 2.s^ sti 4*1-0] = , a^s 40] e 5 ]]o]e jc^ ^fs ?>a.m<>lSl- 44 
4 4 $1^3, 3^32.3.^ 43^443 h, 34 43 S3 3 S g:- 4433^-t 444 4 $14. 47] 3 
€ 4434 3*134 4434 4^ 4^^s ^433 34 444 4 $14. 443, s4H<§, 3 

€4 ^4 312 4434 «-41 4^3, 43 £fe 4<§4 43 ^44 « 4 £. $14. 47] 4^3 2.sfe 44 44^.4 
o]h £±r 34 442.43 H7]- 444 4 8l2.nl. #7] 4 <* <L5.±r 44 443 h 3^ 34 443 s-i 444 4 $1 
ji, 47] 43^^ H 3 P0 4 1- 444 4 $14. 47] 444 afs^, 3*14 3*1 443, 4^3, 43 £ 433 
47] 4443 534 434. 

44 434 34 44, 44^ :±433 44 (mortar grinder mixing)* 444 4 $14 3<4 343 £ ^433 

444 4443 343, 344, 1M, 4, 444 4 344 4*14 3443. 437} 33 &<H:g t4]43 (solvent 

-free) 44^ ^443 44(mortar grinder mixing)4 434^ 33 44344. 

334 4444 4 400 33 600 *C3 43E.3I3 ^^je)^^ § 4 7^ 3 ( sem i- crystalline) 433 443 1 33 14 

3 444 4431 444 3]s44. 133 45.7]- 400°CiL4 42.4 3434 ^4<§3 443 4443 &44 4*1] 
33 $14. S4 13343 3]24 443] 444 42:34 4, 314 133 43 42 431- 4513 (blowing) 
443 43 443] 444 4433 7]]44 (remixing) 3 3 3434 4143 4X3S 4 5 $14. 

£34 4 134 443] 444 700 33 900°C3 4£S 4 10 33 153 4 4 4 24 43344. 24 133 4£ 
7}700°CiL4 42.4 l^j 413 ^j4i*]^^]4] $14.43 133 434 42^-3 a=fe -thfc* 4s 

3 (blowing) 44 2;44°fl3 1 ^3 5°C/43 4443 434a., 4 433 4£°fl4 13 34 44 434 

4 44 1 7 44 3-2^ 34344. 

333, 3]2:€ 443 1 *A3 143 4 44S- 3434 ^34 433^r 4443 444 44^13 ^ 44 (remixing) 

33 343434 ^343 ££33te 33 44344. 

34 4 433 4434 43^1 S 3a^l» 37]]^tf. a34 434 433^ 4 433 4434 1 4333 S- 4 
433 434 43 33 4334 34 434. 

(32C-I1 l) 

44 LiCo0 2 (Nippon Chem4, 443: C - 10)444 4443 «-44AE47ll/4433 34 94/3/33 3 

4s 44 4#4 4331- 3]2444. 33, 43 P# 4-8-4^^-^, 433^ 43343^ 44^3 

3h# 3MS4 43 44 444 4334 4 100^ 43s ai- i3 33 ?fl^343 ^4 434 44 444 
^1^444. 3]2:^ 44 444 34 i.6cms «34^, 4432-S im LiPF 6 7> 4*114 34^! 71-H.33H4 334 
4S33S3 44 434 tsa 4^ 433 ^4 434 312:434. 

(3^3 2) 

44 444s UMEX43 LiCo0 2 444 7>44 34 334^4 43 3^3 14 4143 43444. 
(3^3 3) 
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44 Honjo^ LiNi 09 Sr 000 2 Co 0 , 0 2 444 44 # 34 ^WUtt 4?1 l4 *°j47ll 4*14 

$4. 

(BjHofl 4) 

5 44%^ Al- «>li = S^HH.l- 95 44%^ °H44°1] 4*4]?} Al- «>1± = S.^a>o]h oflehj- -g-oB^ *ll2:4&4. 
o] ofl^* 4°-M LiCo0 2 (Nippon Chem4, 444 C- 10) £44 4^ H44<4 LiCoO 2 444 s^cfl Al . o]^ 
= S44 0 l2- ofl^ ^.ojjo] ^« s] 711 4 4, 100 °C i4°lH 4 12*14 ^S. £2:4524. £24 £44 500 

107]4¥4 42: ^7]S 14^^ ^444 Ji^I Ai 2 0 3 4 6 ] 44 41-14 t]]2:45S4. 

^ss) 4^1 p, Hfoicjs #e]w]\|e|<§ 4£^-4 0 ]Hlr S:#4'S.47ll)/4'?lcl4 94/3/ 

3s] al-i-s 44 ^4 ^e|e| *)]i&4£4. ^2: 4 4s)e] 4 lOO/an *M|S Al-iH 

$W jflifjSH S<?1 444 44 444 *l]2:4Si4. ^2:4 44 444 44 1.6cmS 1M L 

iPF 6 7\ 4*fl€ ^HM 4iH-fl°m4 ^ .g^s Aj-g-sM #S« 42 S4 *1]2: 

4534. 

(«1 Scfl 5) 

1% Al- °l±H3.44°lH ofl^i- 4 0J 14 444:2, 1^4 600 1 5. ^4 a> 7 i h]jsl 

oil 44 £1471] 44 4584. 

(4H°S| 6) 

HonjoT-HH 444^- SI^ LiNi 09 Sr 00 02 Co 0 1 0 2 444 444 44 *l]44:2£ 44 «lHofl 44 ^oJ.4?)] 44 
4584. 

(HlH^l 7) 

1% 4^4 ai-4£Hjl444h °114* 4 0 J!4 44$ 44 7|44^£ 47I ttia^i 6 3)- ^0j47ll 444584. 

(^7-H) 1) 

1 £4% Al- °1±H3.44°1h» 99 £4% o)]44<i 4*1)44 1% 4£4 Al- o]£S5.444h. 444 *1]2: 

4584.LiCo02 2 

471 Al- ol^HS47>°lH °1]44 4^4 LiCo0 2 (Nippon Chem4, 444 C- 10)4 S. HI 44^ 44 4 ^ 4 
471 (planetary mixer) 4 44 ^jL, 4 1044 444584. 442:4 4£# 60°CS Jl44 4, #4 44(water c 
irculation) 71 -7H, 444 7]*)1» 44^ o_44 (purging), 4 144 ^£ H44<4 £4°ll A1(0H) 3 4°1 ^ 

£ LiCo0 2 44 444 71124^4. 

47I 44 444 444^ «#«/S.4t11/4?1^^ h]* 94/3/3^ h14s 44 ft#^ i^^m ^12:4^4. 
oH, £^711^ 4^1 Pl- 7>44S^, 4"?lcls^ i^M^l 4^i4 0 l^# 44^4. 4^1 44 4 
4 100™ 4^3. Ai-i°a $H 7112:^4^ 3°J 4^14 44 4«4 ^2:4S4. °1^4 4*4 ^11- i.6cmS 
^t\3L, 4«fl°Jl^S- 1M LiPF 6 7> 4«M °1M^ 4^1-141^4 cjB))^ 4-S-^l °1 j=4 44 4 C 111- 7>4*H 4 

2 liha-1 isoj 4x1 # ^^4514. 

(47>li 2) 

?!2: 4, 1*1 2)1- 4*14*1 4£ 5!4 ^5]^ 47] «] Hi 44 *14t11 ^^^4. 



- 9 - 



^^*\ 42002-0028383 



(4^-H 3) 

1=E 4, l^el* ^4*W 4* 55* ^7] u)5L<q 54 *!47fl 4445S4. 

(^H 4) 

-tf*l*M 4* 53* *i444ife -8-7] Hjaofl 6 4 *°J4 fi^s 444^4. 

(*t-H 5) 

Honjo4^1 LiNio.9 Sr 0 . 002 Co 0 ., 0 2 *** 4*« 53* 47] 4^H 24 *14t]] 44*}&4. 

d^H 7) 

5% *51S] Al- °)i:H3.44 0 ] e oflEhj- A}-g-<£ ^|5l*l-Jlfe #7] ^A]oj] ^i}7\) *A]S].^4. 

#7] *aH 2 33 34 Hlai 4^ 4^-°-5. *1]24 e)# o]x\ 4*1* 4^" :§#^<i| SEM 4?!* £ 5a, 5b 5? 5c°ll 
44 44M144. f£S, 44 LiCo0 2 (Nippon Chem4, 444 C- 10)5] SEM 44* £ 5cH 44^£14. £ 5a 
-d°ti 444 514 44 42: ^§4 4^14 2^3^ 4^ 4#1^ ££(£ 5a, 5b) 

* 44 LiCo0 2 44 X4(J£ 5d)4 444^1 ^n&]*4, °i*]5]* 47-14 4^ #4 ***(£ 5c)* i4°l] 

^4 44# ^°Hs 4*H 44*44 S^* 4** 4 4 §14. 

4^H1 2 ^ 34 1^ 34 °14 41* 44 t*-14 flS 44 LiCoO 2 (Nippon Chem4, 4*4 C- 10) 

* 0.1c, 0.5C ^ ic 444 4515L 44 444* 4li4, 44 *4* £ 6 ^fll 8*11 44 44^il4. s. 6 Mil 
8°)1 444 534 14 Hi 2^3^ 4^- 4*l£] 44 4 A J* !#(-£ 6, o.icHl^ Hiaofl 14 & ^.}o}^ & 
041 40.4, 3$ nfs 7}11 (£. 7, 0.5C, £ 8, 1C) «l2<=fl m4 444 4 A J* 44^* 4 4 §14. 



°4i4 44* ll 44 4*1* 4°fl °1* 4 £.£.7} 4m =4? 44*°1 ill *fl* 1 

41 #7>^o)] 44 4^ % 4 a sa^o] ^44 44 ^-4 444* °1 X4°ll 411 2 ^ 3l 44-^1^ 
411 as xfl4 14* 4t)1 41 44 4341 44* 31 *M 444 4£ 141 4^ 4* 44 431 44* 44 
4c 53^-S ^84^4. 441, lli 2 1 3l 4^ »#1* 411 1*4 14, al 444 41 114 44 4 
q\ +$o] 444 4^4( P ower) 44 41* 441 l^s 7]tfl44. 



o>4e), 431S., h]^^ ai(0H) 3 4 Ai 2 0 3 £] l^ll* 44S.71 fl^, 4 #41 xrd 11* 41*Rr 4^* 4^-1 
4^4. w4jl ai(0H) 3 4 Ai 2 o 3 * Ai-fliHS44°ls *°-3 5 g 4 i4* * 0 ^ 95g* ^3.444 4, 4 3^-14 
H4* 4^ 4* Ai- °1 £5.5.44°] h <H)4* * 0 -^* 7|2:4 4, °1 * 0 -^* 37^ hH?H 44 44°1 4* 4, N 

o. 1 4*°1]4 1^4 424^., No. 2 H]°l7l* 130°C ^*°14i 10J4 ?i24^, No. 3 tfH?]* 600°C 1 

^els.^i \2o]x\ 1 <£t\; 4^5]4^ 44 ^0^4. v}^^ ai (OH) 3 4 Ai 2 0 3 &1 xrd 3fl4* £ 9°fl 44T-fl°i4. £ 9^1 
444 534 44 ai(0H) 3 4 «l5jl ai 2 0 3 ^ xrd ^114* ^44t11 *4^* 4 4 $14. 

at, £ 9°1] 444 44°M ic 44 4°1, 4 741 §-4(i30°C°4i 42:, 600°C°fl7i 10^4 l^e)) 2.^ h]>§ 
* 44^144. S^°]7l «fl*i ^44 ^2.^ 4 4 SSi^* £ i(H 444 JCPDS 7}-h^ 444Si 

42: HlH* 14 130t:°fM *2:4 *4^1 ^4* JCPDS No. 83-2256^14 7)41^ Al(OH) 3 

s] H4j^ ^Bfls. ^434 600°Ci7i ?l^el4 JCPDS No. 02- 1373^4 t)1a]s>ji Al 2 0 3 ^ ^4^4 

^Efls 4444. °4i4 44°ll 44, ^ als^l^l ##1^1 a4* £* «H1 4* 

4** ^144 4 514. 

4^2] i4 
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3#3 33 £3, £ 31- 33 333 3^- *#3* £33 33 3££3 -<M^ 3^33-1-3 «§333 
vflJf 43 3 4 s 333 33 333 33* 33 33 *33 3£ 333 3# fe£ 33 33 33 
3 333^ ^-33 333 3 513. 3 &13 °<R 3#3* 333 33-3 33 ^3 333 33 333 33 33 3 
3 33 3 333 333(Power) 33 333 333 3333. 

(57) 3x3 ^3 

333- l. 

33 333 l 33 143 33#^33 333^ 33 33#3 5L33^ ^3; 3 
#7] 23 33 333 333 EEfe 133 ^3 333* % 
3 £33fe elf- 33 333 3^ «#3. 
[33 v 3 1] 

Li x MnA 2 
[333 2] 
Li x Mn0 2 . z Az 

[333 3] 

Li x Mn]. y M' y A 2 
[333 4] 

Li x Mn!. y M' y 0 2 - Z Aj 
[33 v 3 5] 
Li x Mn 2 0 4 
[33-3 6] 
Li x Mn 2 0 4 . 2 A 2 

[33-3 7] 

Li x Mn 2 . y M' y A 4 
[333 8] 
Li x BA 2 

[333 9] 
Li x B0 2 . z A, 
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io] 

Li x Bi. y M" y A 2 
11] 

Li x Nii_ y Co y A 2 

12] 

Li x Nii. y Co y 0 2 . 2 A, 

[$^^ 13] 

Li x Nii. y . 2 Co y M" z A 2 

Li x 'Ni!_y Mlly. M z 'Ai 

(^-7] 0.95 < x < 1.1, 0.01 < y < 0.1, 0.01 < z < 0.5, 0.95 < x' < 1, 0.01 < y 1 < 0.5, 0 < z' 

< 0.1, 0.01 < a < 0.5°1jI, M'£ Al, Cr, Mn, Fe, Mg, La, Ce, Sr ^ VS. ol^-o^ ^3fe *H ^ 

JEfe slE]-i4 0 lH *>i4 °1^] ^<>l3t, M" £ Al, Cr, Co, Mg, La, Ce, Sr £ VS. °]^°\$. ^«]£|fe 

#o] ^ 5lE]-i4 0 ]H ^ oltfsf A ^ o, F, S S PS Bfe Ni £ 

Co°]4.) 

* 1 SH*), A> 7l g:^ ^ojjofl -g-*H3fe #^ 5]# <>l*r 3*1-8- ^ *#*L 

t}7] s^q i iflx] 145] <5i33fc e)# t^4°]H -g-q hl^ ^ a^«U 

-*7l ^ <WWh &q =4= ^-g-*M 2asRr £t*Hr elf- *}*} 3*1-8- 0 o 1 ^ « 

#^i *H2#^. 

Li x MnA 2 
2] 

Li x Mn0 2 . 2 A, 
[SHM 3] 
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Li x Mni. y M' y A 2 
[sW 4] 

Li x Mn!. y M y 0 2 . z K 
[3?-«M 5] 
Li x Mn 2 0 4 
[sJ-*H? 6] 
Li x Mn 2 0 4 . z A, 
7) 

Li x Mn 2 . y M' y A 4 
8] 

Li x BA 2 

9] 

Li x B0 2 . z A3 
10] 

Li x Bi. y M" y A 2 

in 

LixN^.y Co y A 2 
[sW 12] 
Li x Ni!. y Co y 0 2 . z A3 
[3W 13] 

Ll x Nii. y . z Co y M" z A 2 
[sJ-*HI 14] 
Li x 'Ni!. y ' MiyNLjAa 

(#7] q<%tf, 0.95 ^ x ^ 1.1, 0.01 ^ y ^ 0.1, 0.01 ^ z ^ 0.5, 0.95 < x' ^ 1, 0.01 < y' < 0.5, 0 < z' 
< 0.1, 0.01 < a < 0.5°]3., M ' -fir Al, Cr, Mn, Fe, Mg, La, Ce, Sr ^ VS. o]^-6]^ a^S]^ #o] ^4=- 

£fe ^BW-olH & iM ^4fo]3L, M" * Al, Cr, Co, Mg, La, Ce, Sr % #^E]ir 
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$.°] ^ Sir ?!:EW- 0 lH ^ 44 °14^ ^r=>H, Afe 0, F, S ^ PS. cl-f-o]^ a}s]s] ji > B ^ Ni £ 

Co°14.) 



*0 3 4°H $H4, #7) ^>7] e)# ^t#4 ^4 ft^Hs. * 0J ] 2fe 



n -1 ~~r 



5^ 



^(N 2 ) 



LiCoQ2 



^ 1 



a= (±t his) 



c b c_3 



g2S7|(60 °C) 



51^ 2 



2£ 



35 



saw 




^ 3 



^^^^ 
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^ 4 




*IPi 
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^ 5b 
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90 1C0 12D W 1B0 180 

HI gagg (mAh/g) 



^ 9 



^ 2£0 

1 



bi§§ Al<OH> 3 




30 60 70 



£^ 10 



fa ! 33S Oat iK2 



:ss/PDHf3o.jai(as3| 



^.<a.a,;aftu«L;?.atiissi 



S3 0 1 2 

?a i a t 

50 1 ) 0 



m in i h 

8.1JJ 10 2 1 i 



3) 2 i 7 
30 223 



33 12 J 
23 9 012 



3 315 
3 0 U 



I 1 310 

mis 

! 1 9tS 



U*d. 1.5*360 



A' \ "A V 



HI! 



JCPDS Card No 02-1373 (A i 2 0 3 ) 



JCPDS Card No 83-2256 (Ai{0H) 3 ) 
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